The results of a systematic study of 0 pion production by heavy ions from 125 to 400 MeV/nucleon are presented. The 
There has been much speculation in recent years on the possibilities of a variety of qualitatively new nuclear phenomena' ' which may be observable with the pions produced in heavy-ion collisions. Detailed studies of pion production in such collisions with beam energies below 1 GeV/ nucleon are currently being carried out by several groups' ' to quantify the pion-production reaction mechanism and possibly to discover one of these new phenomena. In this Letter we present the first results from an experiment designed for pion measurements in a kinematic regime not previously investigated in heavy-ion experiments, namely, pions emitted at 0' with near-zero kinetic energy in the center-of-mass and projectile frames.
The 180' magnetic spectrometer used in this work has permitted measurements of both m+ and emitted with kinetic energy between 34 and 155 MeV in the laboratory system. At 400 MeV/nucleon this includes pions emitted with energies well below the Coulomb barrier in the center-of-mass and projectile frame. An unexpected result of these measurements is the very sharp and large anomaly in the w /w' cross-section ratio R displayed in Fig. 1 The present measurements were made with Ne (from 125 to 400 MeV/nucleon) produced by the Bevalac at the Lawrence Berkeley Laboratory. The targets of NaF, Cu, and U were 10 cm by 10 cm in size and 1 -2 g/cm' thick, and the beam spot was about 1 cm in diameter on target. NaF was chosen as the solid target in which the nucleon-nucleon and nucleus-nucleus frames were as close to coincident as possible. Gas Fig. 1 .
While this mechanism appears to offer a feasible qualitative explanation of the peak, a more precise treatment will be necessary to explain it in detail. More complete pion spectra at the lower beam energies, at additional higher beam energies, as well as with other beam-target systems are necessary to develop a real understanding of this structure. Furthermore, there is presumably a similar, but less well defined Coulomb effect for pions created at rest in the center-ofmass system by central collisions. The 
